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ABSTRACT
The motivation of this research is to explore the contrib-
uting factors of driving distraction and compare the contrib-
uting factors for three typical distracted driving behaviours: 
drinking water, answering a phone and using mobile phone 
application (APP) while driving. An online survey including a 
driving behaviour scale and the Theory of Planned Behaviour 
Questionnaire (TPB Questionnaire) was conducted to obtain 
data related to these driving distractions. An integral struc-
tural equation model based on the Theory of Planned Be-
haviour (TPB) was established to explain the factors causing 
three typical distracted behaviours, and the causes of dif-
ferences for three typical distracted behaviours were com-
pared. The result shows that the attitudes and perceived 
behaviour control are the main factors causing distracted 
behaviours, and the subjective norm has a significant im-
pact on answering a phone while driving. The occurrence 
of a distracted driving behaviour is the consequence of be-
haviour intention and perceived behaviour control. These 
conclusions provide insights for implementing behaviour 
modification and traffic laws education.
KEY WORDS
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1. INTRODUCTION
Driving distraction has become one of the common 
aberrant driving behaviours, which has a big impact on 
the traffic safety, as well as on the efficiency of the traf-
fic flow. Using the data of the national traffic accidents 
in Australia, Beanland et al. found that about 11.6% 
of the severe traffic crashes resulted from distracted 
driving behaviours [1]. Driving distraction, which is 
caused by distracting objects, can be divided into in-
ternal distraction and external distraction, according 
to the distraction causes. It is found that the drivers 
are more likely to be affected by internal objects of a 
car compared to external objects. Internal distraction 
behaviours are mostly caused by secondary tasks 
while driving. Using mobile phones or equipment in 
the car, eating, drinking water, smoking, and chatting 
with passengers are common secondary tasks when 
driving [2]. Prat et al. found that nearly 20% of the driv-
ers engaged in distracted driving behaviours related to 
the secondary task while driving [3]. Getting involved 
in the secondary task would increase the distraction 
occurrence and accident severity, and sufficient ef-
forts should be made to reduce and eliminate driving 
distractions. 
2. LITERATURE REVIEW 
It is noteworthy that engaging in secondary tasks 
while driving, unavoidably causes potential safety risk. 
The previous studies have mainly concentrated on 
observing the driving stability, analysing the driver’s 
information processing and reaction ability, and mea-
suring the operating parameters of the car, such as 
speed and car-following distance. Haque et al. applied 
a hazard-based duration model to study the effect of 
distracted driving behaviours on young driver’s brak-
ing behaviour, and found that distracted young driv-
ers showed urgent and frequent braking behaviours 
[4]. Meanwhile, Dozza et al. found the drivers would 
pre-set larger transverse safety margin when using 
a dial phone or texting, compared to mobile phone 
conversation [5]. However, it is not a unique instance. 
Saifuzzaman et al. found out that the distracted driver 
would generally reduce the speed, increase headway 
distance and time headway in advance [6]. Distracted 
driving behaviours also change the decision-making 
ability of drivers at the intersections. Previous studies 
have shown that distracted drivers are less likely to 
stop when meeting the yellow light, which significantly 
increased the risk of crashes at the intersection [7, 8].
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particular driving distraction; however, there is a lack 
of comparative study on the motivation of different 
driving distraction behaviours.
Based on the effectiveness of the TPB on the anal-
ysis of human behaviour decision, this study used 
the TPB to analyse intrinsic motivation of three typi-
cal distracted behaviours: drinking water, answering a 
phone, and using mobile phone APP while driving, and 
to compare the differences of these behaviour motiva-
tions, hoping to provide theoretical support for mitigat-
ing driving distractions.
3. METHOD
3.1 Selection of typical distracted driving 
behaviours
Three typical distracted driving behaviours select-
ed in the research are: drinking water, answering a 
phone and using a mobile phone APP while driving. 
According to our pre-investigation [16], these three are 
common distracted driving behaviours among the Chi-
nese drivers. It also accords with the existing literature 
research [3], which showed that drinking water and 
answering a mobile phone are very common distrac-
tion behaviours. The effects of three driving distrac-
tion behaviours on the driving performance, as well as 
their respective risk level, are not the same, and thus 
can fully reflect the driver's various distracted driving 
behaviours.
3.2 Data collection for distracted driving 
behaviours study
The types of data used in the studies of driving 
behaviours usually include: a Driver Behaviour Ques-
tionnaire (DBQ), driving simulation, and Naturalistic 
Driving Study (NDS) [17-19]. This paper explored the 
distracted driving behaviours using DBQ data obtained 
from an online survey. Shi et al. surveyed the Chinese 
drivers’ driving behaviour through a paper question-
naire and an online questionnaire, respectively, and 
illustrated that the data obtained by two methods 
were highly consistent [17], which showed that using 
an online survey is a feasible and effective way for 
aberrant driving behaviours study in China. Accord-
ingly, in this study, the method of online questionnaire 
survey was used to obtain data related to the driver’s 
distracted behaviours. The questionnaire consists of 
two sections. In the first section, the basic information 
about the drivers was collected, including gender, age, 
education level, driving age, driving frequency, family 
income, family size, and occupation related to the driv-
ing behaviours [21-24]. In addition, this section also 
included questions about the frequency of different 
distracted behaviours and the driver’s assessment of 
Using mobile phone is a typical secondary task 
while driving. The distracted driving behaviour caused 
by mobile phone use is also common. A large num-
ber of studies have indicated that frequency of mobile 
phone usage (answering the phone, texting, and using 
mobile phone APP) while driving is significantly related 
to the number of traffic crashes [1-3]. A survey by Ford 
Motor shows that 59% of the Chinese drivers will use 
We Chat, a new type of social and instant messaging 
APP, while driving [9]. Undoubtedly, the use of We Chat 
and other mobile phone APPs while driving increases 
the frequency of distracted driving behaviours and 
makes driving more dangerous. However, there is hard-
ly any literature on Chinese drivers’ distracted driving 
behaviours related to using mobile phone APPs.
In order to reduce the driver’s distracted driving 
behaviour, it is necessary to clarify the contributing 
factors for the occurrence of such aberrant driving be-
haviours. The TPB, which has an extensive application 
on exploring the motivation involved in distracted driv-
ing, was initially proposed by Ajzen [10], to explain the 
decision-making process of planned behaviours. Ac-
cording to the theory, human behaviours are conduct-
ed by behaviour intention, which is jointly influenced 
by three factors: attitude, subjective norm, and per-
ceived behaviour control. In the field of transportation 
research, the TPB is usually used to analyse the be-
haviour motivation of drivers and pedestrians, which 
shows good applicability. Holland explored pedestrian 
behaviour intention of crossing the road in a danger-
ous situation, which indicated that attitude, subjective 
norm, and perceived behaviour control explained the 
pedestrian behaviour very well [11]. However, among 
the three factors, attitude played the most important 
role, followed by subjective norm and perceived be-
haviour control. Using the TPB, Walsh et al. showed 
that attitude and subjective norm have a decisive ef-
fect on the use of mobile phones when driving, and 
the influence of perceived behaviour control was quite 
small [12]. However, Zhou et al. found that perceived 
behaviour control was the most influential factor [13]; 
if a driver thinks they had the ability to use a mobile 
phone when driving, distracted behaviours caused by 
using mobile phones would increase considerably. To 
explain why people use mobile phones while driving, 
Zhou et al. considered compensatory decisions with-
in the TPB, and the research discovered that the an-
swering intention and compensatory decisions were 
more dependent on the way of using a mobile phone 
(using a mobile phone in the handheld or hands-free 
condition) and age rather than gender [14]. Chen et 
al. applied modified TPB to predict self-reported en-
gagement behaviour in several distraction tasks, re-
vealing that attitudes, perceived behaviour control, 
and descriptive norms were significant predictors of 
self-reported engagement [15]. It can be seen that 
the existing studies are focused on the analysis of one 
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and latent variables. Latent variables, namely abstract 
concepts, are the object of the study, while observa-
tional variables are the means of measurement and 
the quantitative indicators of the latent variables. The 
advantage of the structural equation model is that it 
estimates the measurement error of the variable, and 
the model can be evaluated as a whole.
4. RESULTS
4.1 Descriptive statistics and analysis of 
variance
Among 424 valid questionnaire respondents, the 
proportion of men and women is similar, accounting 
for 54.7% and 45.3%, respectively. The age ranged 
from 18 to 65 years, and 52% of participants were be-
tween 26 to 35 years old. The reported occupations 
were mostly (60.6%) company staff, and monthly fam-
ily income concentrated on RMB10,000-30,000 Yuan 
(59.7%). In the current sample, 71.4% of the respon-
dents are married, and 58% of them have children, 
and more than 50% of the driver’s driving years are 
distributed between 1 and 6 years. Most (91.5%) of 
the drivers reported fewer than three accidents in the 
past three years.
The analysis of variance (ANOVA) was used to iden-
tify how different personal attributes are related to the 
frequency of distracted driving behaviours. The ratings 
of frequency ranged from 1 to 7: 1 – never, 2 – hardly 
ever, 3 – occasionally, 4 – sometimes, 5 – often, 6 – 
frequently, 7 – nearly all the time. The result shows 
that age, marital status, education level, vehicle own-
ership, and the number of family members had no sig-
nificant effect on the frequency of distraction. Gender, 
driving experience, driving frequency, family monthly 
income and the number of traffic crashes in the past 
three years have significant effects on the frequency 
of distracted driving behaviours, as shown in Table 2.
the risk of these distracted behaviours, and the meth-
od of the driver’s risk assessment for distracted be-
haviour referred from the Likert scale.
The second section was designed with the TPB as 
the framework. Four dimensions were investigated, 
namely, the driver’s attitude, subjective norm, per-
ceived behaviour control and behaviour intention on 
the basis of the three secondary tasks while driving, 
i.e., drinking water, answering a phone and using a 
mobile phone APP, respectively. A seven-degree Likert 
scale of 12 questions with each dimension evaluated 
on three questions in order to reduce the random er-
rors, is shown in Table 1 (taking “answering a phone” for 
example). Based on the scales, the participants would 
answer the questions by selecting an option ranged 
from 1 to 7 to represent different levels. The second 
section of the questionnaire was designed based on 
the Theory of Planned Behaviour questionnaire (TPB 
Questionnaire) [11, 12, 14], and certain adjustments 
were made according to the content of the study. 
The questionnaire surveys were conducted via the 
“SOJUMP” website to obtain the data for this research. 
A link of the survey entitled “An Investigation of Driv-
ing Distraction for Car Drivers in Beijing” was released 
on the website http://www.sojump.com/jq/5781592.
aspx. The survey was conducted from September 10 to 
24, 2015. A total of 469 questionnaires were received. 
Among them, 45 invalid questionnaires were removed 
because of incomplete content and abnormal fill-out 
time, and finally 424 effective questionnaires were ob-
tained.
3.3 Structural equation modelling
The Structural Equation Model (SEM) is a method 
for multivariate data analysis, which is characterised 
by the ability to estimate and identify abstract con-
cepts and is generally used for verifiable factor anal-
ysis. Variables in structural equation models can be 
divided into two categories: observed variables (OV) 
Table 1 – Questions of each dimension (answering a phone)
Dimension Question (please select a number from “1” to “7” where “1” means “I strongly disagree” and “7” 
means “I strongly agree”)
Attitude
1. Do you agree that answering a phone should be allowed during driving?
2. Do you agree that answering a phone would affect normal driving?
3. Do you agree that answering a phone should be avoided during driving?
Subjective norm
1. Do you agree that your friends would like you to answer their phone call during driving?
2. Do you agree that your family would like you to answer their phone call during driving?
3. Do you agree that your upper division would like you to answer their phone call during driving?
Perceived behaviour 
control
1. Do you agree that answering the phone during driving is difficult for you?
2. Do you agree that answering the phone during driving is dangerous for you?
3. Do you agree that you are capable of answering the phone and driving at the same time?
Behaviour intention
1. Do you agree that it is possible for you to answer the phone during driving?
2. Do you agree that you would want to answer the phone during driving?
3. Do you agree that you will answer the call during driving in the future?
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4.2 Comparison of factors for three distracted 
driving behaviours  
The structural equation model in this study includ-
ed five latent variables: attitude, subjective norm, 
perceived behaviour control, behaviour intention and 
behaviour. The model was measured by 14 observed 
variables, all obtained through questionnaires. 
For each distracted behaviour, based on the TPB, 
a single structural equation model is used to analyse 
the influence of attitudes, subjective norms, and per-
ceived behaviour controls on their behaviour inten-
tions, as shown in Table 3.
The above results are calculated based on the data 
collected from the questionnaire survey. Overall, males 
engage in more distracted driving behaviours than fe-
males while driving. Drivers who have driving experi-
ence of more than one year have more distracted driv-
ing behaviours than novice drivers. Drivers with higher 
driving frequency are more frequently distracted while 
driving. Drivers with high family income reported more 
distracted driving behaviours, which may be related 
to their high driving frequency. The reported number 
of traffic crashes in the past three years is also sig-
nificantly related to the frequency of distracted driving 
behaviours. Drivers who have more traffic crashes are 
more frequently engaged in driving distraction.
Table 2 – ANOVA results for the frequency of distracted driving behaviour
Model





























* significant at 0.05 level




Using mobile phone APP
SEM 3:
Drinking water
Chi square value 155.4 126.9 125.5
Degrees of freedom 46 46 46
Root-mean-square error of approximation 0.075 0.064 0.064
Goodness-of-fit 0.941 0.954 0.954
Attitudes--> behaviour intention 0.651* 1.063* 1.240*
Subjective norms --> behaviour intention 0.115 -0.257 -0.462
Perceived behaviour control --> behaviour 
intentions -0.173
* -0.116 -0.142
Perceived behaviour control --> behaviour -0.219* -0.219* -0.262*
Behaviour intentions --> behaviour 0.540* 0.435* 0.420*
* significant at 0.01 level
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equation model for distracted behaviour was estab-
lished. Table 4 shows the corresponding relations be-
tween the observed variables and the latent variables. 
Behaviour latent variables were measured by two 
observed variables: occurrence frequency (OF) and 
number of occurrence (NO), obtained in the first sec-
tion of the questionnaire, and the other four latent vari-
ables are measured by 12 observed variables from the 
second section of the questionnaire. The correspond-
ing 14 observed variables of three distracted driving 
behaviours are shown in Table 4. 
The combinations of the observed variables for 
three distracted driving behaviours were taken as 
observed variables of the entire structural equation 
model, and the specific process was also shown in 
Table 4. Take the attitude variable for example, the av-
erage value of the two observed variables was calcu-
lated with regard to the attitude towards answering the 
call behaviour (corresponding to OV 1 and OV 3, OV 
2 was deleted because of its low validity), as a latent 
variable “attitude 1” (A 1). The average value of the two 
variables was calculated with regard to the attitude to-
wards using mobile phone APP behaviour (correspond-
ing to OV 1 and OV 3), as a latent variable “attitude 2” 
(A 2). In exactly the same way, the latent variable “atti-
tude 3” (A 3) towards the drinking water behaviour was 
calculated, and then the three variables were taken to 
measure the attitude of the driver’s distracted driving 
behaviours. Similarly, the subjective norm, perceived 
Comparing the data of three models, it can be found 
that the main influencing factors of the three driving 
distractions are different. The three driving distrac-
tions are positively influenced by attitudes, meaning 
that the driver has a positive attitude towards distrac-
tion. If the driver realizes that a driving distraction is a 
wrong act, the intention of the act will be significantly 
reduced. Drinking water and using mobile phone APP, 
these two acts are particularly affected by the attitude 
(corresponding b values are 1.063 and 1.240, respec-
tively). The pattern of significant and non-significant 
predictors for using mobile phone APP and drinking 
water is identical. But answering a phone differs only 
in the addition of perceived behaviour control as a pre-
dictor of intention.
If a driver is aware of the risk, the distracted driv-
ing behaviour will be significantly reduced. As it can be 
seen from the results of the structural equation model, 
attitude and perceived behaviour control are two main 
factors that affect the driver’s distraction behaviour. 
The impact of subjective norm is relatively small, not 
significant.
4.3 Results of integral structural equation 
model
In order to eliminate the correlation of the ob-
served variables within a single structural equation 
model and to improve the stability and reliability of 
the structural equation model, an integral structural 
Table 4 – Latent variable, observed variable and combined variable of three distracted driving behaviours
Latent variable Observed variable Combined observed variable
A
OV 1: Whether it is allowed while driving
OV 2: Whether it affects the normal driving
OV 3: Whether it is to be avoided
A1 (answering the phone)
A2 (using phone APP)
A3 (drinking water)
S
OV 4: Whether you agree to the topic that friends hope you answer 
the call /use mobile phone APP/drink water when driving
OV 5: Whether the driver agrees to the topic that family hopes you 
answer the call /use mobile phone APP/drink water when driving
OV 6: Whether the driver agrees to the topic that the upper division 
hopes you answer the call /use mobile phone APP/drink water 
when they call you on the phone.
S1 (answering the phone)
S2 (using phone APP)
S3 (drinking water)
P
OV 7: The difficulty when answering the phone/using mobile phone 
APP/drinking water during driving.
OV 8: The danger when answering the phone/using mobile phone 
APP/drinking water during driving.
OV 9: Whether the two things can be done at the same time.
P1 (answering the phone)
P2 (using phone APP)
P3 (drinking water)
BI
OV 10: The possibility of answering the call/using mobile phone 
APP/drinking water
OV 11: Whether one wants to receive calls/use mobile phone APP/
drink water or not
OV 12: Willingness to answer the call /use mobile phone APP/
drink water in the future
BI 1 (answering the phone)
BI 2 (using phone APP)
BI 3 (drinking water)
B
OV 13: The occurrence of driving distraction
OV 14: How often do drivers experience driving distraction
B1 (answering a phone)
B2 (using phone APP)
B3 (drinking water)
Note: A – attitude, S – subjective norm, P – perceived behaviour control, BI – behaviour intention, B – behaviour
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will cause the driver to produce distraction, but the 
effect is not significant. The direct effect of the be-
haviour intention to behaviour is 0.415 (SE=0.057), 
which is less than 0.5, so the fitting result indicates 
a significant relationship between the behaviour in-
tention and behaviour. The direct effect of the per-
ceived behaviour control on the behaviour is -0.292 
(SE=0.088), which is also significant.
5. DISCUSSION
The differences of distracted driving behaviours 
are related to a variety of demographic data. One 
demographic result indicates that males have more 
behaviour control, behaviour intention and behaviour 
were calculated with the same method, and finally 
15 observed variables were shown in the right side 
of Table 4. Before establishing the integral structural 
equation model, the reliability of the data was tested 
with the aid of the statistical software AMOS 17.0.
Based on the combined variables in Table 4, the 
structural equation model of the distracted behaviour 
was established. It is important to note that A1, S1, 
P1, BI1 and B1 correspond to the same distracted 
behaviour, answering a phone. Factor loadings and 
the combined reliability were calculated respectively, 
as shown in Table 5. The higher the factor loading, the 
better it can explain the observed variable, reflecting 
the validity of questions surveyed to a certain extent.
The results show that a vast majority of factor load-
ings are greater than 0.6, and the combined reliability 
is greater than 0.5, which indicates that the data have 
good reliability and validity. The final fitted structural 
equation model is shown in Figure 1, Chi-square value 
= 79.0, degrees of freedom = 52, RMSEA = 0.035 < 
0.06, GFI = 0.976 > 0.9, AGFI = 0.945 > 0.9, NFI = 
0.981 > 0.9. High fitting degree shows that the TPB 
can explain the driver’s distracted behaviours well.
The behaviour intention is influenced by attitude, 
subjective norm and perceived behaviour control, 
and the direct effect of attitude on intention is 0.678 
(standard error SE=0.226), with the greatest degree 
of influence. Additionally, the direct effect of perceived 
behaviour control on the behaviour intention is -0.100 
(SE=0.063), which shows that the driver’s perception 
of risk will significantly reduce their behaviour inten-
tions. The direct effect of subjective norm on the be-
haviour intention is 0.198 (SE=0.195), indicating that 
the social pressure from the family and office leaders 
Table 5 – Factor loading and combined reliability coefficient 
of three distracted driving behaviours









































Figure 1 – Integral structural equation model  
(*significant at 0.05 level, **significant at 0.01 level)
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models of attitude change could be designed to test 
if it could bring improvement in modifying the driving 
distraction.
However, the findings of this study should be inter-
preted in the light of its limitations. The first limitation 
is the coverage of the sample. An online questionnaire 
survey was used, which could lead to missing out of 
some drivers who do not often go online. Although the 
sample has been randomly selected, the number of 
samples is still relatively small. In the future, it would 
be beneficial to take more reasonable sampling meth-
ods, in order to get improved results. Second, in this 
study three typical distracted driving behaviours were 
selected: drinking water, answering a phone and using 
mobile phone APP while driving. Some other distract-
ed driving behaviours, like talking with passengers, 
are excluded due to the consideration of the feasibility 
of the investigation and the representativeness of the 
behaviours. Third, it has been found that people over- 
or underestimate their frequencies of mobile phone 
use when compared to their actual distraction records 
[25], although self-reported measures provide a rea-
sonable indication of people behaviour [26]. Addition-
ally, no legitimacy of hand-held mobile phone use in 
China may have affected the accuracy of self-reported 
frequencies for people who engaged in driving distrac-
tion.
6. CONCLUSION
This research provides two important contributions 
to the literature. Firstly, the intrinsic motivation of 
three typical distracted driving behaviours and factors 
causing these distracted driving behaviours were an-
alysed in this study. The differences among the three 
typical distracted driving behaviours are found in at-
titude, perceived behaviour control, subjective norm, 
behaviour intention, and behaviour. Secondly, the in-
tegral structural equation model shows that the atti-
tudes and perceived behaviour control for distracted 
driving behaviour have a significant impact on the in-
tention of distracted driving behaviour, suggesting that 
the awareness of the risk of driving distractions could 
reduce the occurrence of such aberrant driving be-
haviour. Hence, we can strengthen the driver's aware-
ness of the dangers of distracted driving behaviour, 
and further modify the aberrant driving behaviour. Our 
findings could also give some suggestions to imple-
ment behaviour modification and interventions as well 
as traffic laws education. 
For the future work, we could find more contents to 
this study; for instance, further exploration could focus 
on testing the integral structural equation model in dif-
ferent driver groups. Besides, the specific measures 
taken to reduce the driving distractions occurrence 
are the next important issue to be investigated based 
on the results of this study.
distracted driving behaviours than females while driv-
ing. A possible explanation for this is that men are in-
volved in more business calls. This conclusion is con-
sistent with the research conducted by Walsh et al., 
who found that male drivers and business drivers were 
more likely to be engaged with a phone while driving 
[12]. Another demographic result shows that drivers 
who experience driving more than one year are more 
distracted than novice drivers, and the driving frequen-
cy and frequency of distraction are positively correlat-
ed. It may be that the new drivers are more cautious, 
since they had just passed the most stringent safety 
driving training. The income levels also have a relation 
to distracted driving behaviour; the drivers with high 
income were observed to be more distracted. The 
number of traffic crashes of the past three years also 
has obvious relevance to the occurrence frequency 
of the distracted driving behaviour. The drivers who 
suffered more traffic crashes had higher frequency of 
distracted driving behaviours, and gave higher scores 
to subjective risk assessment of distracted driving be-
haviours [16], indicating that the driver ignored the 
effect of distracted driving behaviours on traffic safety.
According to the comparison of three typical dis-
tracted driving behaviours, using mobile phone APPs 
is particularly affected by the attitude (corresponding 
value in Table 3 is 1.063). However, according to the 
pre-investigation [16], following chatting with pas-
sengers, adjusting in-vehicle equipment and drinking 
water, using mobile phone APPs has been a common 
distracted driving behaviour. Despite convenience of 
mobile phone APPs, it is worth noting that one should 
realize the safety risks that using of mobile phone 
APPs brings while driving.
The integral structural equation model shows that 
the attitude and perceived behaviour control have sig-
nificant influence on the intention of distraction. This 
finding is consistent with the research by Walsh [12], 
indicating that the attitude is the most consistent pre-
diction of intention to answer a mobile phone while 
driving. It is found that the behaviour intention and 
the perceived behaviour control jointly determine the 
occurrence of behaviour, and the subjective norm has 
a significant impact on answering the mobile phone.
Our findings could give some suggestions to imple-
ment the behaviour modification and interventions, 
as well as traffic laws education. Firstly, traffic police 
could focus on a specific group according to different 
demographic statistics. For example, a corresponding 
driving training and education could be carried out for 
male drivers, who have more than one year of driving 
experience, higher income and higher driving frequen-
cy. Secondly, considering the fact that the attitude and 
perceived behaviour control are shown to have sig-
nificant influence on the intention of distraction, the 
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